Title: CLONING AND EXPRESSION OF MICROBIAL PHYTASE 
WO 9 1 /05053 Inventor: Robert VAN GORCOM et al j PCT/N L90/00 1 40 

Application*^.: To be Assigned 
Docket No.: 24615-20026.03 1/1 

A ' JO Sheet lof36 



N-TERMINAL AMINOAC1D SEQUENCES 







Position 














A 


B 


C 






' 01*" 






LEU 






02 






ALA 






03 






VAL 






04 






PRO 






05 




ALA 


ALA 






06 




SER 


SFR 






07 






ARC* 






08 






ARK! 

/AO IN 






09 


GLN 


GLN 








10 


SER 


SER 


SER 






11 


SER 


SER 


SER 


f&.i 




12 






GLY 


w . 

A' 




13 


ASP 


ASP 


ASP 






14 


THR 


THR 


THR 


© 




15 


VAL 


VAL 


VAL 


m 




16 


ASP 


ASP 


ASP 






17 


GLN 


GLN 




B 




18 




GLY 




Ill 




19 




TYR 








20 




GLN 








21 




ARG 








22 




PHE 








23 




SER 








24 




GLU 








25 . 




THR 








26 ' 




SER 








27 




HIS 








28 




LEU 








29 . 




ARG 






Vf-y- v v ^ 1 " < 


30 "• 




(GLY)* 






• ■ * V " * V * 






GLN 








M'^-32- ; c 




TYR 








33 




ALA 








34 




PRO 








35 




PHE 








36 




- phe 








37 




(ASP) 








38 




LEU 








39 




ALA 





Figure 1a 
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Figure 1b 
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GTCGACTTCCCGTCCTATTCGGCCTCGTCCGCTGAAGATCCATCCCACCA 
Sail 

• « » • • 

■ TTGCACGTGGGCCACCTTTGTGAGCTTCTAACCTGAACTGGTAGAGTATC 100 

:■ ■; '>. " • , » • • • 

ACACACCATGCCAAGGTGGGATGAAGGGGTTATATGAGACCGTCCGGTCC 

• • • • 

GGCGCGATGGCCGTAGCTGCCACTCGCTGCTGTGCAAGAAATTACTTCTC 200 



ATAGGCATCMGGGCGTCTCTGCTGTTCTACTTCCTTTGTATCTCCTGTC 
" ^ translation start 

TGG GTATGCTAAGCACCACAATCAAAGTCTAAT7AGGACCCTCCCTTCCG 3 00 
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— >end 

^ TTGCGATACGGTCGATCAGGGGTATCAATGCTTCTCCGAGACTTCGCATC 

• • • • • V- 

TTTGGGGTCAATACGCACCGTTCTTCTCTCTGGCAAACGAATCGGTCATC 500 

• • • • • 

TCCCCTGAGGTGCCCGCCGGATGCAGAGTCACTTTCGCTCAGGTCCTCTC 

• • • • • 

CCGTCATGGAGCGCGGTATCCGACCGACTCCAAGGGCAAGAAATACTCCG 600 

• • • • • 

CTCTCATTGAGGAGATCCAGCAGAACGCGACCACCTTTGACGGAAAATAT 

* " >* • • • • ♦ 

J| GCCTTCCTGAAGACATACAACTACAGCTTGGGTGCAGATGACCTGACTCC 700 

' ' * , • J xlv 1 • • , • • • • 

CTTCGGAGAACAGGAGCTAGTCAACTCCGGCATCAAGTTCTACCAGCGGT 

ACG^TCGCTCACAAGGAACATCGTTCCATTCATCCGATCCTCTGGCTCC 800 

- f ~ , . • -> • • • * ♦ 
AGCCGCGTGATCGCCTCCGGCAAGAAATTpATCGAGGGCTTCCAGAGCAC 

'-'* " i • • . . * 

CAAGCTGAAGGATCCTCGTGCCCAGCCCGGCCAATCGTCGCCCAAGATCG 900 . ^ 

: BamHI * 

^ : .-/.;^ . ■ ,,,, . • fisf 
ACGTGGTCATTTCCGAGGCCAGCTCATCCAACAACACTCTCGACCCAGGC 

ACCTGCACTGTCTTCGAAGACAGCGAATTGGCCGATACCGTCGAAGCCAA 1000 
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TTTCACCGCCACGTTCGTCCCCTCCATTCGTCAACGTCTGGAGAACGACC 

' '.*'- s • * ; \ /* • • • 

tgtccggtgtgactctcacagacacagaagtgacctacctcatggacatg 1100 
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/ -v;-.vV :: .• ■ Sail 
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• • • * • 

GGCATCATCTCCATTCTCTTTGCTTTAGGTCTGTACAACGGCACTAAGCC 

• < • • » • 
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i • , • • » • 

CTGCTTGGACGGTTCCGTTTGCTTCGCGTTTGTACGTCGAGATGATGCAG 

• • • • • 

TGTCAGGCGGAGCAGGAGCCGCTGGTCCGTGTCTTGGTTAATGATCGCGT 1600 

, • • • • * 

TGTCCCGCTGCATGGGTGTCCGGTTGATGCTTTGGGGAGATGTACCCGGG 

ATAGCTTTGTGAGGGGGTTGAGCTTTGCTAGATCTGGGGGTGATTGGGCG -1700 
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CATATC^T:TAGCACTTCAGGTATGTATTATCGAAGATGTATATCGAAAGG 1800 
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AACGAACAAACGCACAAAGAATATTTTACACTCCTCCCCAACGCAATACC 

AACCGCAATTCATCATACCTCATATAAATACAATACAATACAATACATCC 2000 

SUBSTITUTE SHEET 



Title: CLONING AND EXPRESSION OF MICROBIAL PHYTASE pnVNl 90/00140 

WO 91/05053 Inventor; Robert VAN GORCOM et al. KL1/INLVU/UU1W 

ApplicanWNo.: To be Assigned 13/36 

Docket No.: 24615-20026.03 Sheet 13 of 36 

Figure 6 (sheet 3 of 7) 

V , • ."- ' . ' ' • 

ATCCCTACCCTCAAGTCCACCCATCCTATAATCAATCCCTACTTACTTAC 

\TTCTCCCCCTCCCCCTCACCCTTCCCAGAACTCACCCCCGAAGTAGTAAT 2100 

AGTAGTAGTAGAAGAAGCAGACGACCTCTCCACCAATCTCTTCGGCCTCT 

TATCCCCATACGCTACACAAAACCCCCACCCCGTTAGCATGCACTCAGAA 22 00 

• • • • 

AATAATCAAAAATAACTAAGAAGGAAAAAAAAGAAGAAGAAAGGTTACAT 
ACTCCTCTCATACAAACTCCAAGACGTATACATCAAGATGGGCAATCCCA 23 00 
CCATTACTGATATCCATCTATGAACCCATTCCCATCCCACGTTAGTTGAT 
TACTTT ACTTAGAAGAAG AAAAAGGGAAGGGAAGGGAAAGAAGTGGATGG 24 00 

: > V \* ' * " V • • * 

GATTGAGTTAGTGCTC ACCGTCTCGCAGCAAGTTTATATTCTTTTGTTTG 
GCGGATATCTTTCACTGCTCCTGCTGGACGTTGTCACGGGGTGGTAGTGG 2500 
TTGGCGGTGGTGAGGGTCCATGATCACTCTTGGTTTGGGGGGTTGTTGTT 
GTCGTTGTTGTTGTTGTTGGGTGGGCATTTTCTTTTCTTCACTTGGGGAT 2600 

?J TATTATTTGGAATTGGTTAGTTTGAGTGAGTGGGTAATATTGAATGGGTG 

• - # , * ' * >:',"• • • 

^ ATTATTGGGiU^TGAAGTAGATTTGGCTATGAATGGTTGATGGGATGGAAT 27 00 

GAATGGATGGATGAATAGATGGAGGCGGAAAAGTCAGGTGGTTTGAGGTT 

CGGATTATTATCTTTGTGCCTGAGGCATCACTCTCCATCTATGTTGTTCT 2800 

TTCTATACCGATCTACCAGAGCTAAGTTG^CTGATTCTACCACAGTGCAC 

. * • • 

AATAAGTATGT ACTTATTTCATTTAGAGTATTTAG ATTAACCCGCTGTG C 2900 

« • « • • 

TATTTGCCGTAGCTTTCCACCCAATTTCGAAGTTCGAAGAATTAAAACTC 

ATCCTACAGTACAGAATAGAAGTAAAAGGAGAAGAGAAAAACAAGATAAT 3000 
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• • • • • 

ACAACCAGTCCAGGTCCATTCTAGATCTCGAATGACCACCAAATAAGAAA 

• • • • • 

GCAACAAGCAAGTAAGCAAAGCATAAGTCTAAATGAACGCCAATAACTTC 3100 

• • • • • 

ATCGCCTGCCTTTGAAACTGAACGCTATGCACGAATGGCTCGAAATGATT 

• • • ♦ • 

CCCTTAACTCCGTAGTATTGAGAGTGAGAGGAAAAGAAAAAAAGAGACAG 3200 

• • « • • 

AAAAGCTGACCATGGGAAAGAAGCATGATCAGTCGGGAATGGATCTGCGG 

• • • • • 

GTTGAGATAGATATGAGTTGCCTCGCAGATCCGGTGACAAGATAAGAGAA 3300 

TTGGGAGATGTGATCAGCCACTGTAACTTCATCAAGCATCGACATTCAAC 

• • • • • 

GGTCGGGTCTGCGGGTTGAGATGCAAGTTGAGATGCCACGCAGACCCGAA 34 00 

CAGAGTGAGAGATGTGAGACTTTTGAACCACTGTGACTTCATCAAGCATC 

• • • • • 

AAAACACACTCCATGGTCAATCGGTTAGGGTGTGAGGGTTGATATGCCAG 3500 

• • • • ♦ 

GTTCGATGCCACGCAGACCCGAACCGACTGAGAAATATGAAAAGTTGGAC 
, AGCCACTTCATCTTCATCAAGCGTAAAACCCCAATCAATGGTAAATCGAA 3 600 

• • • • • 

AACGAATCTGCGGGCTGATGTGGAAATGAGACGAATGCCTCGCAGATTCG 

• • • • • 

AAGACACGTAAATCGAGATGAACAATCACTTTAACTTCATCAAAGCCTTA 3 700 

• • * • • 

AATCACCCAATGGCCAGTCTATTCGGGTCTGCGGGTTGAGGTTCCTGTTG 

• * • • • 

AGATGCCACGCAGACTGCGAACATGCGATGCATTATAAGTTGGACGAGTG 3 8 00 

• • » • * 

TAGACTGACCATTGATAACCGAGATAAApAATCACTTCAACTTCATCAAA 

GCCTTAAATCACTCAATGGCCAGTCTGTTTGCGGTCTGCGGGCTGATACC 3 900 

• . • » • * 

CAAGTTGCGATGCCACGCAGACTGCAAACATTGATCGAGAGACGAGAAAA 

• • ' • • • 

ACAACGCACTTTAACTTCAACAAAAGCCTTTCAATCAGTCAATGGCCAGT 4000 
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• • • ■ • 

CTGTTCGCGGTCTGCGGGCTGATATGCGAGTTGAGGTGCCTCGCAGACCG 

CGAACATGCGATGTAATTTCTTAGTTAGACGAGTGCCTGGCCATTGAGAA 4100 
ACGAGAGAAACAACCACTTTAACTTCATGAAAGCCTTGAACTACTCAATG 

ACCCGTCTGTTGGCGGTCTGCGGGCTGATATTCGAGTTGAGATGCCACGC 4 200 

• - s ' " ,-' \ ■- , #o * •- • ♦ • 

AGACCGCCAACATGCGATGTATCATGTAAGTTAGATGAGTGACTGGCCAT 

TGAGAAAqpAGAGAAACAACCACACTTCATGAGAGCCTTAAATTATTCAA 4300 

TGACCAGTCTGTTCACGGTCTGCGGGTTGGTATGCGAGTCGAGGTGCCTC 

• • • • • 

GCAGACCGCGAACATGCGATGTTTTCGATGGACGAGTGAAGCCTGACGAT 4400 
CGAGAACTATCTCAGTTGGGTTGGCCATTCGGCTGGCCGTTGGGTTTAGT 

• • • • • 

ATTAGGATCGTCAGGTTTGTCCGATGGAACGTTCCGTTTGCGTGCGTTGG 4500 

• • * » • 

- CGCGACGAGCCCTCTCCTCGGCGTGATTCTGAAATTCTGCAATCAGGGCA 

• • • • • 

GCCGCAGCACGGCGACGGGACGTCCTCCAGGAGCTGTGTTGAAGTTTCGG 4600 

• • • • • 

GGTGGCGGTCCAGAAGGGGGAGTTACATTAAAAGCCTCATAGATGTCTTT 

• • • • • 

• i GGGTGGTTCCGGGGGGCCCATCGCAAGATCTTCTGGAGTTGTGCGTCTGA 4700 

TCATCTCTTGAGTGTAATTGCGACGCAGACCGAGCTTCAGGATTTTGGAA 
GGGCTGGATCGCTCCTGCTGACTCTTTCCCTCAGCGGGCTTCGTCTCGGC 4800 



AGTCTTCATTTCGGCGGGCTGATCTTCCATCTCAGAATGGGATCGCTTTC 



TGGTCGCTGCACCCGCTCCTCCCTTCAAGGTCAGCTTGATGCGCAGCGTC 4900 

TTGGGCGGCTCAGCTGGTGGAGTTGGTTCCGGCTCTGGCTCCCTCCGGCG 

• • •■' > • . • • 

TCGCTTGGGCACTTGAGTAGTCTCTGAGGCTTCGCCGCGGCGCCGTTTGC 5000 
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• • * • • 

GAGTCGGCTCCTTGGTCTCTTTGGCCTCTTTCACTTCACCTGGACCGTCT 

• • « • ■ 

TTCGGGGCGGTTTCATCGTGCTGAGCGATCAAGGTTTGGATGTAGGCAGC 5100 

■0": ;" ■ '- 

CGGCATCATTCGATCAACGGCAATTCCTCTCTTGCGGGCCTCCTCCCGAG 

• • • • • 

CCTTGATTGTCGCCTTGACCTCGTCCACGTTTTCGAAGAAGAAAGGCATC 5200 
TTGTTATCCTGAGGCAAGTTGCGCTCTCCCATGCGTGGGGATATCCGAAG 
'0, ATGCGGTCCTTCTCGAACTGTTCATGAGACTTCAGACGAATTGGAGGCTG 53 00 

\i • 

?© GGGGAGCAATTTGTCTCCGTAGGTGTTGTTAGGGCGGAACCAAGAATAGC 

W • • • • • 

* CTTCGCCTACAACGACAAGCTCTTCGCCAAATTTATTTTTTTGGCCTGTA 5400 

■SSffl* 1 • • • • • 

SJ AAAACGAACCCATCCTCGTCAGTCCACCGGTGCGTCTCGGACGTAGAGAT 

! '^5 • • • - • » 

O TGGCTTACTTATTCCCTCAACGCCGATCTCTGCCTGGGGCTGCGCTTCGG 5500 

• • • • • 

ATGCGGCCTCGGTCACGGCTCCGCCTCGGACTGCACCGCTGGAGTTTCGG 

• • • • • 

TCTTCTTCTCCTGCTTCTCCAGGTACTCCTTGCGTAACTCTTCGATCAGC 5600 

• • • • • 

CTCGGCTTCCGATGACTGCTCAAATTCTGGAGCAACAGCTGCCGCGGCCA 

• • • • 

GGTCAAGCAGGCGGTTTGCTAAAACTGCCCATTTTCCATCGACACCTGCC 5700 
TCCGACGCCTGTGCAAAACCAGCTGTTTTCGCATTGGCCTGTTTGTTGGC 
; ||;^ 5800 
CTGGCTTAGATGATGGTGCACGGTTTCTGCGGAAGCGCCGCTCAGATTCC 

... -y 

• . • • • • 

AAAGATTCCATAGCTTTAATGGTAGGCTTTCTGGTTCTTCCAGAAGTGCG 5900 

• * • • « 
CGCAGCTGACGTAGTGGTTGAGTAGCTGGCAGTTGGGGATCCTGGGCCCT 

•'•.■;'!'-■... 

CATTGGAACCATCAAGACCAAATTTGTTTCCATACATATCAGCATGGTAT 6000 
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ATCCAAGTCGTATCCAGACATGGTGTCGAATTCAGCCTTGCTGTCAAGAG 6100 

CAGGGGTACTTTCAATGCTGTCAGCAACCACGCGGCCAAAGGGCGTCTTC 

• • * • • 

GGGAAAGAAGGTGTTTCAAGAGAAGCGTCATCCACGGCCTGGCTTGCGGC 62 00 

GTTGATTGCAGACTTTCGAGTAGATCGCTGAGGTCGCGAACTGGTTCGAG 

• ' • • ♦ • 

TAGCAACCTGTGAATTGGCAGCCTTGTGACTGCTTCGATTCACTGCAGAG 63 00 



\i ACGGAGTAGACTGCACTGATTTGGAATTCTGAGTCGCAGCCATTCTGGAT 



TTGCGTTCGGCGCGAGGAGATCTCGCAGTCGTGGTACGAGGAGTAGAGCG 6400 
AGGCTGCGTAGCAGTGTTGCAAGCTTGGTGCTAGCCTCCTGGGCTTCAGC 
AGCTTCAGCAGTGGTGGCAGACGCAGCAGAATTAGCGGAGCTTTATCGGC 6500 
TTTGCCGCTCTGAGCGTTGGGAGTAGAAGTGAGAGAAGAGGTAGAGTCCA 
CGGAAGAAGTCTTCTCGCTGTTCTCAAAGCCGTTCAGCTTTGCTGGCATA 6600 

- » *• 

v f ^ • * • • 

GACTTACGCGTCTTGCGGCTGTTGGAAGCGGAAGAGTTCATGGCGGGAGA 
GGAGACGTTAG AAGTAGACATGGTGGGGTTTGTTGACGGGTTTTGAGTAA 6700- 

• • • • • 

CAAGAGACTTGCGTCGATCTTTGAGTGTTCTTGACAGAAAGTTATGCAAC 



GTCGAC 6756 
Sail 



- y 
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""CTACTTCCTTTGTATCTCCTGTCTGGAGTCAC 
LLPLYLLSGVT 
-20 ' -10 

CTCCGGACTGGCAGTCCCCGCCTCGAGAAATCAATCCAGTTGCGATACGG 
S G -L AVPASRNQSSCDT 
' -1+1 ' 10 

| TdGATCAGGGGTATCAATGCTTCTCCGAGACTTCGCATCTTTGGGGTCAA 
V D Q G Y Q C PSETSHLWGQ 

TACGCACCGTTCTTCTCTCTGGCAAACGAATCGGTCATCTCCCCTGAGGT 
y A P F F S L A N E S V I S P E V 

':. 30 • ' 40 

GCCCGCCGG^^^^^^^^^pGCTCAGGTCCTCTCCCGTCATGGAG 

V A 50 ' 60 

CGCGGTATCCGACCGACTCCAAGGGCAAGAAATACTCCGCTCTCATTGAG 
AR YPTDSKGKKYSALXE 
' 70 ' 

GAGATCCAGCAGAACGCGACCACCTTTGACGGAAAATATGCCTTCCTGAA 
E I QQNATTPDGKYAFLK 
80 ' 90 • 

GACATACAACTACAGCTTGGGTGCAGATGACCTGACTCCCTTCGGAGAAC 400 
TYNYSLGADDLTPFGE 
/ 100 ' 110 

AGGAGCTAGTCAACTCCGGCATCAAGTTCTACCAGCGGTACGAATCGCTC 
QE LVNSGIKFYQRYESL 

a'cAAGGAACATCGTTCCATTCATCCGATCCTCTGGCTCCAGCCGCGTGAT 500 
T R N IVPF IRSSGSSRVI 
130 ' • 140 

. CGCCTCCGGCAAGAAATTCATCGAGGGCTTCCAGAGCACCAAGCTGAAGG 
A S GK KFIEGFQSTKLK 

■\t * 150 ' 160 

ATCCTfcGTGCCCAGCCCGGCCAATCGTCGCCCAAGATCGACGTGGTCATT 600 
D# P R A Q P G QSSPKIDVVI 

' 170 ' 

TCCGAGGCCAGCTCATCCAACAACACTCTCGACCCAGGCACCTGCACTGT 

:'\"s: ':'e v 'a s s snntldpgtctv 

•^f 180- '* 190 

CTTCGAAGACAGCGAATTGGCCGATACCGTCGAAGCCAATTTCACCGCCA 700 
F E, D S E L A D T V E A N P T A 

""-^ 200 ' ■ 210 
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CGTTCGTCCCCTCCATTCGTCAACGTCTGGAGAACGACCTGTCCGGTGTG 
T FH V P S I R Q R L E N D L S G V 

'V^\ V>.T"x V ' ; , < 220 ' 

ACTCTC ACAGACACAGAAGTGACCTACCTCATGGACAy GTGCTCCTTCGA 800 
T L T D T E V T Y L M ; D M C S F D 

\, 230' - ' H 2A0 "' 

caccatctqpaccagcaccgtcgacaccaagctgtcccccttctgtgacc 

: d ; 

260 




TGTTCACCCATGACGAATGGATCAACf^^ACS^WWteAGTCCTTGAAA 900 
L F T H DEWINYDYLj&SLK 
' 270 ' 

AAi^^TACGGCCATGGTGCAGGTAACCCGCTCGGCCCGACCCAGGGCGT 
K^Y Y GHGAGN PLGPTQGV 
280 ' 290 

CGGCTACGCTAACGAGCTCATCGCCCGTCTGACCCACTCGCCTGTCCACG 1000 
GY ANELIARLTHS PVH 
' 300 ' 310 

ATGACACCAGTTCCAACCACACTTTGGACTCGAGCCCGGCTACCTTTCCG 
D D T SSNHTLDSSPATFP 
9 320 ' 

CTCAACTCTACTCTCTACGCGGACTTTTCGCATGACAACGGCATCATCTC 1100 
LN STLYADFSHDNGIIS 
330 ' 340 



CATTCTCTPI^^^^^^SIIS^PCGGCACTAAGCCGCTATCTACCA 
I L F A L G L Y N G T K P L S T 

, '-. V ; 350 ' 360 

CGACCGTGGAGAATATCACCCAGACAGATGGATTCTCGTCTGCTTGGACG 1200 
T T V E N I T Q T D G F S S A W T 

' ' . 370 ' 

GTTCCGTTTGCTTCGCGTTTGTACGTCGAGATGATGCAGTGTCAGGCGGA 
v ; pr P r A S R LYVEMMQCQAE 

^ " ; : ■ ' 390 

VGCAG^pCCGCTGGTCCGTGTCTTGGTTAATGATCGCGTTGTCCCGCTGC 13 00 

y^V'Q^*^*?" Ii"*:- V R V L V N D R V V P L 

^ : '^'^^^€^ " -400'' ' 4io 

ATGGGTGTCCGGTTGATGCTTTGGGGAGATGTACCCGGGATAGCTTTGTG 
H G ; C P V D A L G , R> C T R D S F V 

• y_:it'4:~\} ' 420 » 

AGGGGGTTGAGCTTTGCTAGATCTGGGGGTGATTGGGCGGAGTGTTTTGC 1400 
R G r L SFARSGGDWAECFA 
430 ' 440 

TTAG 14 04 
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PAB6-1 



3'-p>art^A(a-promoter 



Primers 
used for 

P18FYT1-*- 
p24FYT1-^ 
P FYT1 



T 
E 



1 
1 
1 



ATG 



18-2 
24-2 
fyt-2 



PAF2-2S 



5'-part phytase 



—] — 
ATG 



18-3 
24-3 
fyt-3 



I 

BamHI 



4 
4 
4 



E 

t 



PCR 

ATG 
L 



ATG 

_l 



} PCR 
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J 



PCR 



EcoRI 
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